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DETAILED ACTION 

1 . This office action is in response to the RCE filed on 1 1/23/2009. 

2. Claims 144-145, 155-158, 160, 164-165, 167-172 and 1615 are pending in the application 
and have been examined. 

3. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 1 1/23/2009 has been entered. 

Claim Objections 

4. Claim 144 recites the limitations "the processing resources of the first type being each 
being defined by a configuration whereby. . ." and "the processing resources of the second type 
each being defined by being configured to. . ." Both of these limitations include vague language 
specifying that processor resources are "defined by" their configurations. It is not clear if this is 
somehow different than simply being configured as specified. Appropriate clarification is 
required. Furthermore, the first limitation includes the grammatically incorrect phrase "being 
each being defined". Correction is required. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
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pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

6. Claims 144-145, 155-158, 160, 164-165, 167-172 and 1615 are rejected under 35 
U.S.C. 1 12, first paragraph, as failing to comply with the written description requirement. The 
claim(s) contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

7. Claim 144 recites the limitation "the processing resources of the second type each being 
defined by being configured to only receive and execute instructions that were delegated to them 
by processing resources of the first type". The examiner can find no support for this limitation in 
the original teachings of the application. The dependent claims also include this subject matter 
and therefore also fail to meet the requirements of 35 U.S.C. 1 12, first paragraph. 

8. Claim 1615 recites the limitation "receiving an execution instruction of a different thread 
at the second IPU; determining that the execution-instruction of the different thread can not be 
processed by the second IPU but can be processed by the other type elemental processing 
resource that is shared between the second IPU and the first IPU". The examiner can find no 
support for this limitation in the original teachings of the application. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

11. Claims 144, 155-156, 164-165 and 167-170 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bonola (U.S. Patent 5,706,514) in view of Bridges et al. (U.S. Patent 
6,081,860), referenced from here forward as Bridges. 

12. Regarding claim 144, Bonola discloses a method of execution-instruction delegation 
among elemental processing resources of at least two different types [abstract], comprising: 

obtaining an execution instruction, wherein the execution instruction is obtained at one of 
the elemental processing resources of a first type [col. 3, line 26; a command is encountered by a 
host, or master, processor], wherein the first type of processing resource is configured to receive 
a non-delegated instruction from memory that it can execute or delegate for execution elsewhere 
[col. 3, lines 36-51; when an encountered instruction is of a type that cannot be executed by the 
host processor, the host processor transfers data to a slave processor's registers so that the slave 
processor may execute the instruction; col. 3, lines 23-44; if the encountered instruction is not of 
a type that cannot be executed by the host processor, the host processor continues executing it 
normally]; 
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determining whether an operation-code within the execution instruction is incapable of 
being executed by the one elemental processing resource of the first type and thus should be 
delegated to an other elemental processing resource [col. 3, lines 25-29; it is determined if the 
instruction is of a type that cannot be executed by the host processor] of a second type [col. 3, 
lines 36-51; when an encountered instruction is of a type that cannot be executed by the host 
processor, the host processor transfers data to a slave processor's registers so that the slave 
processor may execute the instruction], wherein the second type of processing resource is 
configured to only receive and execute instructions that were delegated to them by processing 
resources of the first type [col. 3, lines 56; the slave processor executes only when an instruction 
is delegated to it by the host processor; otherwise the slave processor is suspended]; 

executing the execution instruction with the processing resource of the first type, if the 
operation-code within the execution instruction should not be delegated to the other processing 
resource [col. 3, lines 23-44; if the encountered instruction is not of a type that cannot be 
executed by the host processor, the host processor continues executing it normally]; and 

if the execution instruction should be delegated, routing the execution instruction to the 
elemental processing resource of the second type that is capable of executing the operation code 
[col. 3, lines 36-51; when an encountered instruction is of a type that cannot currently be 
executed by the host processor, the host processor transfers data to a slave processor's registers 
so that the slave processor may execute the instruction]. 

Bonola does not explicitly disclose that the system has a plurality of host processors that 
share a plurality of slave processors. However, Bonola does teach that other arrangements of 
multiprocessor computer systems could be used for carrying out the invention [col. 7, lines 11- 



Application/Control Number: 1 0/523 ,03 1 Page 6 

Art Unit: 2183 

15]. Bridges discloses such an alternate arrangement for a multiprocessor system having 
multiple master processors and multiple slave processors [Fig. 1]. Bridges further discloses that 
multiple master processors issue requests to a slave processor [col. 6, lines 33-36]. Such a 
system allows for any of the master processors to gain the benefit of having a slave processor, 
and the use of multiple slave processors allows them to do so in parallel, resulting in improved 
utilization and overall system throughput. It therefore would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to have multiple host, or master, 
processors delegate instruction requests to multiple slave processors in the system of Bonola 
because Bridges teaches such a multiprocessor system for handling master processor requests. 

13. Regarding claim 155, Bonola in view of Bridges discloses the method of claim 144, 
wherein the operation-code indicates a type of resource on which to execute [Bonola, col. 3, lines 
25-30; an instruction specifies a certain mode of processor on which it can executed]. 

14. Regarding claim 156, Bonola in view of Bridges discloses the method of claim 144, 
wherein the other processing resource may be the originating processing resource [Bonola, col. 
3, lines 23-44; if the encountered instruction is not of a type that cannot currently be executed by 
the host processor, the host processor continues executing it normally]. 

15. Regarding claim 164, Bonola in view of Bridges discloses the method of claim 144, 
wherein a processing resource is an execution-instruction processing cache [Bonola, col. 3, lines 
37-42; the slave processor's registers are used to temporarily hold all data that is necessary for 
the slave processor to perform the execution provided to it by the host processor]. 

16. Regarding claim 165, Bonola in view of Bridges discloses the method of claim 144, 
wherein routing occurs through an execution-instruction signal router [Bonola, col. 3, lines 37- 
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42; the slave processor's registers are used to temporarily hold all data that is necessary for the 
slave processor to perform the execution provided to it by the host processor; Fig. 1; col. 4, lines 
43-45; a host bus is also provided to allow the host processor to communicate with the slave 
processors]. 

17. Regarding claims 167, Bonola in view of Bridges discloses the method of claim 144, 
wherein a processing resource may sleep while an other processing resource executes delegated 
execution-instructions [Bonola, col. 8, lines 55-61; col. 9, lines 64-66; a slave processor may 
enter a sleep mode while the host processor or other slave processors execute instructions]. 

18. Regarding claim 168, Bonola in view of Bridges discloses the method of claim 144, 
wherein the execution-instruction signal causes various processing resources dynamically to turn 
on and off [Bonola, col. 8, lines 55-61; col. 9, lines 64-66; slave processors may enter a sleep 
mode in which they do not execute instructions]. 

19. Regarding claim 169, Bonola in view of Bridges discloses the method of claim 144, 
wherein the execution-instruction signal from processing resources themselves shuts off 
processing resources while idling [Bonola, col. 8, lines 55-61; col. 9, lines 64-66; slave 
processors may enter a sleep mode in which they do not execute instructions]. 

20. Regarding claim 170, Bonola in view of Bridges discloses the method of claim 144, 
wherein the execution-instruction signal from processing resources themselves turn on 
processing resources when execution-instruction signal processing is required [Bonola, col. 8, 
lines 55-61; col. 9, lines 64-66; a slave processor may be removed from sleep mode when it is 
necessary for executing instructions that the host processor is unable to execute]. 
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21 . Claims 144-145 and 171-172 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Butterworth et al. (U.S. Patent 6,907,454), referenced from here forward as Butterworth, in 
view of Bridges. 

22. Regarding claim 144, Butterworth discloses a method of execution-instruction delegation 
between elemental processing resources of at least two different types [abstract], comprising: 

obtaining an execution instruction, wherein the execution instruction is obtained at an 
elemental processing resource of a first type [col. 2, lines 48-50; a master processor receives a 
memory access instruction], wherein the first type of processing resource is configured to receive 
a non-delegated instruction from memory that it can execute or delegate for execution elsewhere 
[col. 2, lines 48-54; the master processor determines that a fetched instruction is of a memory 
access type and, if it is, determines that it should be sent to a slave processor]; 

determining whether an operation-code within the execution instruction should be 
delegated to an other elemental processing resource of a second type different from the first type 
[col. 2, lines 48-54; the master processor determines that an instruction is of a memory access 
type and, if it is, determines that it should be sent to a slave processor], wherein the second type 
of processing resource is configured to only receive and execute instructions that were delegated 
to them by processing resources of the first type [col. 2, line 44 - col. 3, line 27; the slave 
processor is configured to perform only a certain type of operation assigned to it by the master 
processor]; 

executing the execution instruction with the elemental processing resource of the first 
type, if the operation-code within the execution instruction should not be delegated to the other 
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elemental processing resource [col. 2, lines 44-58; the master processor executes non-memory 
access instructions normally]; 

routing the execution instruction to the other elemental processing resource, if the 
operation-code within the execution instruction is for the other elemental processing resource 
[col. 2, lines 53-54; for memory access instructions, the master processor writes a request to the 
slave processor to carry out the instruction]. 

Butterworth does not explicitly disclose that the system has a plurality of master 
processors that share a plurality of slave processors. Bridges discloses a multiprocessor system 
having multiple master processors and multiple slave processors [Fig. 1]. Bridges further 
discloses that multiple master processors issue requests to a slave processor [col. 6, lines 33-36]. 
Such a system allows for any of the master processors to gain the benefit of having a slave 
processor. It therefore would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to have multiple master processors delegate instruction requests to a 
slave processor in the system of Butterworth because Bridges teaches such a multiprocessor 
system for more efficiently handling master processor requests. 

23. Regarding claim 145, Butterworth in view of Bridges discloses the method of claim 145, 
but does not explicitly disclose that the method is completed within a single processing cycle. 

The purpose of the Butterworth design is to reduce the processing delay of a memory 
operation [col. 1, lines 59-65]. Instead of forcing a processor to incur all of the delay necessary 
for executing a memory operation, the processor instead delegates the operation to a second 
processor [col. 2, lines 44-58]. If the first processor is able to perform this delegation quickly, it 
can continue executing other instructions [col. 5, lines 50-51] while the second processor 
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performs the memory operation. The fewer clock cycles it takes for the first processor to 
perform the delegation, the more time the first processor will have to execute other instructions 
while the second processor is performing the memory operation. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to complete the instruction-delegation method disclosed in Butterworth in a single 
processing cycle because doing so would allow the master processor to begin executing other 
instructions more quickly and thus execute more code overall while the slave processor is 
performing a memory operation. 

24. Regarding claim 171, Butterworth in view of Bridges discloses the method of claim 144, 
wherein processing resources are communicatively disposed on a same die [Butterworth, col. 4, 
lines 36-40; a bridge device for communication between the memory and the slave processor 
may be integrated into a single chip package with the slave processor]. 

25. Regarding claim 172, Butterworth in view of Bridges discloses the method of claim 171, 
wherein an execution-instruction signal router is on the same die with processing resources 
[Butterworth, col. 4, lines 36-40; a bridge device for communication between the memory and 
the slave processor may be integrated into a single chip package with the slave processor]. 

26. Claims 157-158, 160 and 1615 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bonola in view of Bridges as applied to claim 144 above, and further in view 
of Mohamed et al. (U.S. Patent 5,978,838), referenced from here forward as Mohamed. 

27. Regarding claims 157 and 160, Bonola in view of Bridges discloses does not explicitly 
disclose that the first type of processing resource is an integer-processing unit nor that the other 
type of processing resource is a vector processing resource. 
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Mohamed discloses a system similar to that of Bonola in which two processors interact to 
efficiently process instructions [col. 1, lines 61-67]. The system includes integer-processing 
units for executing integer instructions [col. 5, lines 8-15]. The system also includes a vector 
processor [abstract]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include an integer-processing unit as a processing resource in the system of Bonola 
because Mohamed discloses including an integer-processing unit in a multi-processor system 
[col. 5, lines 8-15] and doing so allows the system to execute integer instructions. Furthermore, 
without an integer-processing unit, the system of Bonola would be unable to execute integer 
instructions, greatly limiting the amount of software that it could execute. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include a vector-processing unit as a processing resource in the system of Bonola 
because Mohamed discloses including a vector processor in a multi-processor system [abstract] 
and doing so allows a system to more efficiently execute vector instructions without impacting 
the execution efficiency of a main processor. The addition of a vector processing mode to a 
slave processor in the system of Bonola would allow the host processor to delegate vector 
operations to slave processors while continuing to execute other instructions, resulting in greater 
processing efficiency. 

28. Regarding claim 158, Bonola in view of Bridges does not explicitly disclose that a 
processing resource is a mathematical processing unit. 
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Mohamed discloses a system similar to that of Bonola in which two processors interact to 
efficiently process instructions [col. 1, lines 19-26]. The system includes a math co-processor 
[col. l,line 24]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include a mathematical processing unit as a processing resource in the system of 
Bonola because Mohamed discloses including a math processor in a multi-processor system [col. 
1, lines 19-26] and doing so allows the system to more efficiently execute mathematical 
operations. The use of a mathematical processor as a slave processor in the system of Bonola 
allows the host processor to be designed for better execution of other types of instructions, 
allowing for greater overall processing efficiency. Furthermore, the addition of a mode in which 
a slave processor behaves a mathematical processor allows the system of Bonola to execute 
mathematical operations, also potentially increasing overall processing efficiency. 
29. Regarding claim 1615, Bonola discloses a method of execution-instruction delegation 
among multiple interdependent processing resources [abstract], the elemental processing 
resources including a first type and an other type [abstract; host and slave processors], the 
elemental processing resources being configured to perform processing operations according 
instructions in an instruction set but being individually incapable of servicing at least one 
instruction in the instruction set [col. 3, lines 36-51; the slave processor handles instructions that 
the host processor is unable to], the method comprising: 

receiving, from memory, one of multiple execution-instructions of a thread at a first 
Instruction Processing Unit (IPU) [col. 3, line 26; a command is encountered by a host, or 
master, processor]; 
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processing the first execution-instruction using the first IPU [col. 3, lines 23-44; if the 
encountered instruction is not of a type that cannot be executed by the host processor, the host 
processor continues executing it normally]; 

receiving an other execution- instruction from of the thread at the first IPU [col. 3, line 26; 
a command is encountered by a host, or master, processor]; 

determining that the other execution-instruction from the thread can not be processed by 
the first IPU [col. 3, lines 25-29; it is determined if the instruction is of a type that cannot be 
executed by the host processor]; 

delegating the other execution-instruction from the thread to an elemental processing 
resources of the other type, the type of the processing resource other than the IPU type 
processing resource being such that it can process the other execution-instruction from the thread 
[col. 3, lines 36-51; when an encountered instruction is of a type that cannot be executed by the 
host processor, the host processor transfers data to a slave processor's registers so that the slave 
processor may execute the instruction]; 

maintaining the thread in the first IPU in a sleep state until an indicator that the 
processing of the other execution-instruction from the thread by the other type processing 
resource is returned [col. 3, lines 45-57; the thread is suspended in the host while the slave 
processor executes]; 

Bonola does not explicitly disclose that the system includes a plurality of master 
processors that share a plurality of slave processors, wherein instructions of a second thread are 
executed by a second master processor which can also delegate instructions to a same shared 
slave processor. However, Bonola does teach that other arrangements of multiprocessor 
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computer systems could be used for carrying out the invention [col. 7, lines 11-15]. Bridges 
discloses such an alternate arrangement for a multiprocessor system having multiple master 
processors and multiple slave processors [Fig. 1]. Bridges further discloses that multiple master 
processors issue requests to a slave processor [col. 6, lines 33-36]. Such a system allows for any 
of the master processors to gain the benefit of having a slave processor, and the use of multiple 
slave processors allows them to do so in parallel, resulting in improved utilization and overall 
system throughput. It therefore would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to have multiple host, or master, processors delegate 
instruction requests to multiple slave processors in the system of Bonola because Bridges teaches 
such a multiprocessor system for handling master processor requests. 

Bonola also does not explicitly disclose that the other type includes an MPU type, an 
instruction delegating cache type, an encryption or decryption type or a vector type. However, 
Mohammed discloses a system similar to that of Bonola in which multiple types of processing 
resources interact to more efficiently execute programs. Mohamed teaches the use of math 
processors, vector processors, and other types of processors that are able to more efficiently 
execute specific types of instructions. The use of these processors in a system such as Bonola 
allows for faster processing of multiple types of instructions and would therefore have been 
obvious. 

Response to Arguments 

30. Applicant's arguments filed 1 1/23/2009 have been fully considered but they are not 
persuasive. Applicant alleges that none of Bonola, Bridges or Butterworth discloses processors 
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of a second type. In making these arguments, however, applicant does not reference any claim 
language or any portion of the prior art references. It is impossible for the examiner to determine 
on what basis applicant is making these allegations. It is the examiner's position that, as outlined 
in the rejections above, the master/slave configurations of Bonola, Bridges and Butterworth 
constitute the claimed invention in that they teach different processing elements that are used to 
process different types of operations (and wherein instructions are delegated from master 
processors to slave processors). If applicant disagrees with this position, applicant should state 
as much and offer supporting evidence in any response to this office action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Corey Faherty whose telephone number is (571)270-13 19. The 
examiner can normally be reached on weekdays between 7:00 and 4:30, with every other Friday 
off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272 4162. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Eddie P Chan/ /Corey Faherty/ 

Supervisory Patent Examiner, Art Unit 2183 Examiner, Art Unit 2183 



